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Abstract 
 
This project was intended to produce an album for WPI’s all female a cappella group, 
Technichords, as well as create an outline of recommended procedure to be utilized to 
facilitate future projects. As the musical director of the group through the process, my role 
included arranging songs for the album and assuring preparedness before recording sessions. 
As a producer of the album, I was responsible for overseeing all recording sessions and 
working on the post-production of all of the tracks.  
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Chapter 1 – Introduction 
 
This major qualifying project was intended to complete the Worcester Polytechnic 
Institute’s requirements for a Bachelor’s Degree in Humanities and Arts with a 
concentration in Music. The main goal of this project was to lead an a cappella group in the 
production of a studio recorded album using technology available on the Worcester 
Polytechnic Institute campus as well as some professional resources. The main deliverables 
for this project include a ten-track album and a written procedure – in the form of this report 
– to aid future groups in similar processes. Recording an album for an a cappella group (this 
project specifically focuses on an all-female group) can be a difficult undertaking, especially 
at an academically demanding university, such as WPI. The process can be time-
consuming, expensive, and tedious. The following report will include recommendations to 
alleviate some of the more stressful aspects of the project and detail some of the best 
practices to follow when recording in he future. 
 
The primary goal of the project was to create a fully produced ten-track album for WPI’s 
Technichords, all female a cappella group. One year of work was required to create this 
album, though in the future, with the guidance of this report I estimate that it should take no 
longer than six months from start to finish. Recording and preparation started in March of 
2010 through work with WPI’s Recording Club, in their on-campus studio. In October of 
2010 the project was moved to the hands of professional a cappella studio, The Vocal 
Company, in order to meet the one year deadline. The album, title “Pinned Up” was listed 
on iTunes in April of 2011 and released in hardcopy in May of the same year. In addition to 
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being a supplementary musical experience to the members of the group, recording this 
album should also increase the group’s income. 
 
An additional goal of the project was to ensure that is report could be used as a guide and 
framework for groups to use in the future. Throughout the process detailed notes were taken 
and utilized in the creation of this “production manual” for the use of future groups. The 
manual is intended to be organically and progressively added to by groups in the future to 
keep it up to date with technological advancements and the knowledge gained by further 
attempt at recording. 
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Chapter 2 – Background 
2.1 A Cappella Music 
The tradition of a cappella music goes back centuries and has a long heritage in religious 
and traditional music throughout the world. For the purpose of this paper however, a 
cappella music will be studied through its connection to the university. A cappella music 
first became linked to Yale University’s men’s Glee Club in 1909. Collegiate a cappella did 
not expand much until the 1970’s and 80’s when it grew throughout New England. 
Immediately after 1984, the musical subset grew exponentially, from about 200 groups 
concentrated in and around New England to over 2000 groups nation-wide. (A Century of 
A Cappella , 2005) 
 
At Worcester Polytechnic Institute, a cappella has a long-standing relationship with the 
men’s Glee Club and the women’s choir, Alden Voices. There are currently three 
performing a cappella groups on campus, the co-ed Audiophiles, the all-male Simple 
Harmonic Motion, and the all-female Technichords. The groups perform together on 
campus about three or four times a year and also participate in gigs across Massachusetts 
and with various other universities.  
 
For two years, and for the bulk of the work of this project, I was the musical director of the 
Technichords; meaning it is my responsibility to lead rehearsals and generally manage the 
group. For the recording process, I also assumed the role of co-producer and oversaw all 
recording sessions and worked on the post-production of the finished tracks. 
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2.2 Technology 
The recording process is extremely dependent on software technologies available. Computer 
technologies specifically enable a cappella groups to create and hare arrangements, as well 
as record and log tracks for projects such as this one. For arranging, the two most popular 
software brands are Sibelius and Finale. These programs allow for the creation of 
arrangement sand the distribution of sheet music and audio files of the arrangements to the 
group.  
 
To record the tracks this project relied upon the use of Avid’s Pro-Tools software. This 
program allows tracks to be recorded and played back. It also has the capacity for mixing 
and mastering the tracks. Because the human voice is not consistently perfect, Melodyne 
software was used to auto tune some of the notes that were slightly off pitch. 
2.3 Recording Music 
The process of recording an album requires many stages. The album must be planned and 
prepared for by creating arrangements and teaching them to the group. Then the tracks must 
be somehow captured digitally. After this there is a post-production process that must occur 
to ready the tracks to be released as a cohesive album.  
2.3.1 Recording A Cappella Music 
Recording music for a cappella as opposed to music for a band with instruments and vocals 
or with only instruments raises some unique issues. Because all the tracks are voices singing 
syllables it is crucial that the producers of the album pay close attention to the distinct 
sounds of each singer, and comment on the blend and vowel shaping. 
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For recording a cappella music there are a few techniques to experiment with. The first and 
simplest is live recording. This simply means that the group will sing all together in one 
space, as if there were singing a live performance (example: “Lucky Old Sun” on SHM’s 
Vital Sines (SHM, 2009). This technique allows for the smallest amount of flexibility in 
postproduction and also limits the group to the umber of voices that they have in the group. 
The benefit of this technique is that all the singers are singing at the same time and can 
adjust their syllables to match and tune themselves off of each other.  
 
The technique used for this project is called multi-tracking. In this style each singer is 
recorded individually and all of the individual voices are blended and mixed in 
postproduction. This technique allows for the highest amount of editing and flexibility in 
mixing. Using this technique also allows each singer to be recorded singing more than one 
part, making the sound fuller and more interesting. Technology allows a group of 12 women 
to sound like a group of 20 or so women. 
2.4 Aesthetics 
When recording an album it is also important to keep your desired aesthetic in mind 
throughout the process. In postproduction, effects can be added to the individual voices and 
to the track as a whole. The effects can be applied so liberally that the voices begin to sound 
inhuman  or they can be barely applied leaving some of the voices unblended and the 
overall sound empty. 
Through my research I determined that I appreciated a more “human” aesthetic. I also 
found that this aesthetic was more common among female groups, whereas, all-male and 
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co-ed groups are excited by the effects made possible with technology and tend to go 
overboard more often.  
1. Audio Examples: 
1.1. Hyannis Sound “Foreplay/Longtime” (Sound, 2009) 
1.2. SHM “Love Song for No One” “Apologize” (SHM, 2009) 
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Chapter 3 – Methodology 
The proposed methodology of the project and the actual methodology differed greatly. This 
was a hindrance to the efficiency of the album’s completion; however, because of many 
setbacks and method changes the group was able to experience many different recording 
techniques and approaches. In the end, the variance in method gives this MQP report a 
greater coverage of its intended subject, recording a cappella. 
 
3.1 Timeline 
1. To complete a project requiring as many people as a multi-track a cappella recording, it 
is important to be sure that a projected timeline for the project is complete before 
beginning the endeavor.  
1.1. The initial timeline was based off of WPI 4-term system and an estimate of 
approximately one year from first recorded sound to hard-copy album. Pre-planning 
work was not included in the one-year time frame. 
2. Below is a graphic showing the initial projected timeline followed by a graphic showing 
the actual timeline of the project. 
2.1. It can be easily seen that the project stayed on track through the first 2 terms and the 
summer break but began to differ in A-Term of 2010. 
2.2. In B-Term of 2010 it became clear that by working with the WPI Recording Club, 
we were not going to complete our project by within the one-year goal. We explored 
additional options for vocal recording companies and decided to continue the 
project with The Vocal Company.  
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3.1.1 Projected 
Timeline
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3.1.2 Actual Timeline  
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3.2 Organizing a group recording project 
3.2.1 Gaining Support 
1. Gaining Group Support 
1.1. In an a cappella recording project you must have the support of the group to ensure 
part coverage on recordings; without the group support the coordinator’s work load 
will increase exponentially 
1.2. Group support is also important if the name of the group will be linked to the 
project; this includes getting support from the group’s faculty advisor and having the 
final product approved by the advisor 
1.3. For this project the procedure in gaining support is as follows.  
1.3.1.1. OFFER COURSE CREDIT – nothing makes a WPI student happier 
than getting course credit for work that they do and with the demanding 
nature of WPI classes many will be too overwhelmed with other course 
work to dedicate themselves to the project. 
1.3.1.2. I had the advantage of using the Technichords’ general feeling of 
competition with brother’s in song SHM to boost their enthusiasm for the 
recording project. 
2. Gaining Financial Support 
2.1. Recording an album is costly, and most a cappella groups will not have the capital 
to produce and record the album on their own 
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3.2.2 Scheduling 
1. In a project involving many parties, scheduling and efficiency are extremely important. 
For this project many options for scheduling were used. 
1.1. For the recording completed in D Term of 2010 a scheduling template was used by 
the group (Appendix C). This schedule was filled out by every member of the group 
and by the recording engineer nominated by the WPI recording club. After the 
receipt of all the complete forms, time slots of one or two hours were assigned. 
1.2. For the group to keep track of when recording was happening and when rehearsals 
and performances were, a Google Calendar account was created. This allowed 
group members to know when the recording engineer and director were available in 
the studio, in case of scheduling conflicts with assigned recording times. 
1.3. After the project moved to The Vocal Company, a Google Spreadsheet was used to 
create a schedule as well as to record the progress of each person’s recording. A 
copy of this schedule can be found in Appendices C and D. 
1.4. Challenges / Recommendations 
1.4.1. It is important to understand that WPI is a fact-paced education and students 
here are very busy; schedules will be difficult to coordinate 
1.4.2. Recording for credit opens schedules for director, recording engineer, and 
group member 
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3.3 Preparation 
3.3.1 Arranging and Rehearsing 
In preparation for an album, you must first ensure that you have at least 10 – 12 strong 
arrangements that your group is comfortable singing. You must be sure these songs have 
adequate soloists and that the songs are well rehearsed. Arrangements used on this album 
can be found in Appendix F. 
3.3.1 Preparing for a session With the Recording Engineer 
Preparing for a session entails making sure that the recording engineer you are working with 
has all the files necessary to record the songs for that session. There are many ways to 
prepare the recording engineer with the files they need to get accurate recordings. The 
recording engineer has to have some type of audio to play into the singer’s ear to keep them 
in pitch and rhythm through the song. The two types of audio files we used for the singer 
were MP3 and MIDI files. 
3.3.1.1 MP3 Files of the Original Song as Audio Input 
1. Generally studio recorded songs as they appear on their original albums have slight 
changes in tempo consistently through the song; causing the tempo of the audio input to 
differ slightly from the metronome; unless a detailed “tempo map” of the song is created 
2. Some of the songs are not in the same key as the original; this means that the recording 
engineer will have to change the key of the MP3 file; sometimes making it sound 
distorted 
3. Some singers will have a hard time singing along with just the MP3 because their part is 
not expressly heard at all times 
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4. Using MP3’s produce a “higher energy” sound because the singer is enlivened by the full 
range of instrumentals and vocals in the original; keeping them alert focused and 
energetic when singing their part. This keeps singers engaged and therefore typically on 
pitch and with better dynamic variety 
3.3.1.2 MIDI Files of the Arrangement as Audio Input 
1. Using Midi Files is easier 
1.1. No modifications to the input are necessary because the midi file is an exact copy of 
the arrangement 
1.2. Midi files are tempo sensitive and therefore can be sped up or slowed down easily to 
fit the needs of the song 
2. Using midi files as audio input may cause “laziness” 
2.1. The nature of a cappella arrangements is to include many repeated notes and/or 
phrases; when singing back the repeated notes to a dynamically static midi file 
singers can lose energy; resulting in a loss of dynamic, rhythmic accuracy, and often 
times pitch 
2.2. Because of the static nature it can also be a tendency for singers to get lost in the 
piece and make mistakes 
3.3.2 Preparing group members for a session 
1. Have each member come in for a “training session” if possible; it takes a bit of time to 
explain all the equipment, how the procedure works, and what they can expect 
1.1. Make sure they sing in the box during the training session to familiarize themselves 
with the “empty” feeling of the box 
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1.2. Some people will adapt easily; others will not; allow plenty of time to acclimate if 
necessary; it will make things easier later 
2. Have group members print out copies of “just their part” to bring so they can be tack 
inside the booth as a memory aid (bringing the full score will not work because there 
cant be page turning in the booth; as it can be heard in the recording) 
2.1. Even if they have the song memorized they WILL forget syllables and make 
mistakes  
3.4 Multi-Track Recording 
1. Record each group member singing only their part 
1.1. Get two good takes of each person so that the two tracks can be layered to make the 
sound fuller and more human 
1.2. In places where the song is repetitive the best parts of takes can be copied and pasted 
to make the sound as consistent as possible 
1.3. Make sure that the singer is exaggerating dynamics as much as possible to give a 
much head room as possible for post production 
1.4. Make sure that the singer is singing with the same or more enthusiasm when 
recording as when they sing live, an unenthusiastic recording will produce a dead 
sounding album 
1.5. To make everything easier record the arrangements in small sections of about 4-8 
measures 
2. Record solo parts and harmony parts 
3. Listen to the original songs and add in any extra “overdubs” or parts that appear in the 
song but not in the arrangements 
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3.5 Post-Production 
1. Copy and paste all of your best recording throughout each track and choose which solo 
recordings are best 
2. Run all of the tracks through an auto-tune software such as Melodyne to clean up 
incorrect pitches 
3. Level all of the tracks so that the solo and harmonies are highlighted and the bass line 
can be clearly heard 
4. Listen to the tracks and make minor adjustments in what you can hear until you are 
happy with the result  
4.1. Let others listen as well and take feedback 
4.2. I suggest a test sample of 2-3 group members, one member of another group, and 
one person who knows almost nothing about a cappella 
5. Add effects to the individual voices (mixing) 
6. Add effects and blend the full tracks (mastering) 
3.6 Additional Considerations 
Outside of the strictly musical aspects of the process, there are other factors to consider. The 
selection of the songs to be put in the set list for the album is extremely important, the bet 
selection will showcase many aspects of the group talents by choosing pieces of a wide but 
overall cohesive variety. In a cappella music, the tendency is to recreate the works of other 
artists in arrangements specifically for voices only; when creating an album we must ensure 
that we have given the proper credit to anyone who had a hand in the original creation of 
the song. Before the final CD can be printed and distributed, the album must be titled and 
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have cover art made for the final version. Once all of the above considerations have been 
made the album can be finalized and printed into saleable hardcopies. 
3.6.1 Choosing a Track List 
1. Not just your “best”; choose your most interesting and / or complex arrangements 
2. Quality of the soloist 
3. Overall familiarity of the group with the song 
4. The order of the track must also be chosen 
4.1. Start with your biggest song 
4.2. Do not put two songs with the same soloist right in a row 
4.3. End with your most powerful song 
3.6.2 Licensing 
1. Obtaining the proper licenses for the music that you use on the album; that includes 
crediting original artists and original arrangers if applicable 
1.1. This was handled for us by The Vocal Company 
3.6.3 Album title 
1. Title your album something that is mutually acceptable for everyone in the group, this 
could take a long time 
2. Don’t worry if people outside the group don’t understand your title, it’s not their CD 
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Chapter 4 – Results 
Completed Tracks 
Listed below is the final track order of the finished album. Audio files of the tracks can be 
found linked to the eCDR of this project or on iTunes under Technichords “Pinned Up”. 
 
  
Title 
Original Technichords Version 
  Year Artist Album Arranger Harmonist Soloist 
1 Settle Down 2010 Kimbra Vows Lo Barreiro   Gina Roffo 
2 Bulletproof 2009 La Roux La Roux Gina Roffo   
Laura Sanford 
/ Kari 
Rehkugler 
3 Surrounded 1997 
Chantal 
Kreviazuk 
  Gina Roffo   
Mary Clare 
McCorry 
4 Ego 2008 Beyonce 
I Am Sasha 
Fierce 
Angela 
Ugolini 
Mary Clare 
McCorry / 
Melanie Wiater 
Elizabeth 
Riendeau 
5 
Passionate 
Kisses 1992 
Mary 
Chapin 
Carpenter 
Come On, 
Come On 
Gina Roffo   Amanda Eaton 
6 
We All Need 
Saving 2008 
Jon 
McLaughli
n 
OK Now Gina Roffo Rebecca Draper 
Caroline 
Concannon 
7 
Fading Like a 
Flower 1991 Roxette Joyride Gina Roffo   
Elizabeth 
Riendeau 
8 Teeth 2009 Lady Gaga 
The Fame 
Monster 
Gina Roffo Amanda Eaton Gina Roffo 
9 Who Knew? 2006 Pink 
I'm Not 
Dead 
Stephanie 
Post 
Katelyn Puttre 
Rebecca 
Draper 
10 
Kaleidoscope 
Heart 2010 
Sara 
Bareilles 
Kaleidoscop
e Heart 
Gina Roffo   Group 
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Picture of Album Art 
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Chapter 5 – Conclusions & recommendations 
5.1 Personal Evaluation 
I feel as though this project was a great success for the group and a big step forward. I think 
that we all worked really hard to accomplish a fantastic result that we can all be proud of. I 
think that I personally am most proud of how much the group rallied together, even after all 
of our recorded tracks had to be deleted and we had to start the album completely over just 
a few months before our intended release date. I loved working with The Vocal Company, 
they took care of the “heavy lifting” and added a level of expertise we would not have had if 
we finished the project with the WPI Recording Club. 
 
I think that in the future, if I were to engage in a project of this magnitude again, I would 
enlist more help, especially with scheduling and logistics. It was difficult at time for me to 
feel like a peer to the members of the group, as well as, keep them motivated and on task. I 
believe that more group involvement. 
5.2 Group Evaluation 
1. Does the group feel the project was overall successful? 
1.1. “I think this project was absolutely successful. It was the first studio album for the 
group and we were able to secure funding to use a legitimate, regional company to 
assist in the process.  I think by the end, this turned out great.  It will be awesome 
publicity for the group and for women’s a cappella in general.” (Eaton, 2011) 
1.2. “Yes it has been successful, because everyone in the group was so dedicated and put in a 
lot of hard work (especially you, with those insanely long weekends at Lo's apartment).” 
(Post, 2011) 
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1.3. “I think the project was more successful that I thought it would be. Our album's raw 
tracks sound awesome and we worked really efficiently to get the album recording 
in only a few weekends.” (Concannon, 2011) 
2. What was the group happiest with (about the process and the result)? 
2.1. “I am most happy with the ultimate album.  We are on iTunes!  This is probably 
one of the most exciting parts of my musical career. I also really liked getting to 
know Lo and Angela and trying to absorb as much of their a cappella knowledge as 
possible.” (Eaton, 2011)  
2.2. “Well I haven't heard any final results, but I loved how accommodating you were, 
scheduling us conveniently for recording. I also liked how open you were for 
recommendations from everyone else throughout C term, making sure we could have our 
say.” (Post, 2011) 
2.3. “That we have something to show for all the work we've done over the past few 
years.” (Concannon, 2011) 
3. What was the most difficult or frustrating part for the group? 
3.1. “The most frustrating part for me was preparing parts for every single song and then 
not being able to perform them on the album.  Obviously, I understand that too 
many voices on specific parts will sound bad, but I wish I knew what I was going to 
be singing beforehand. I spent a lot of time relearning everything perfectly and it 
seemed like it was a waste of time for a bunch of songs.  On a different note, I would 
have preferred slightly more professionalism at times during recording.  Many girls 
have expressed that they felt “picked on” during the process because of the way 
certain things were addressed by Lo.  I did not feel this way, but I would try to 
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alleviate any of that in the future. I think it is hard working with people our age who 
are so much better at this than us.  Sometimes, both sides get frustrated and 
approach criticism incorrectly. I understand that many girls were challenging to 
observe recording, but I am sure there are additional ways to manage this.” (Eaton, 
2011)  
3.2. “Most difficult was finding transportation to Boston, but it was unavoidable that Lo 
lived there and we had to go there. It was also frustrating that I couldn't be recorded on 
some songs that I wanted to sing (i.e. Kaleidoscope Heart, and WANS).” (Post, 2011) 
4. What would the group have changed if possible?  
4.1. “I would have loved to have had a live song on the album where the group 
performed as a group for the recording.  Also, I would have like a little more 
information about the process as it was occurring.  I often felt like an outsider and 
had difficultly fielding questions about the process.  I think that the best scenario 
would have been recording closer to home so that we could do retakes or didn’t 
have to give up entire weekends for travel and recording.  I would have also liked to 
meet Lo and Angela beforehand whether in person or through Skype to get their 
idea of what was expected at recording.  Saying that, I am very happy with the 
process and very grateful that Gina handled all of the logistics.” (Eaton, 2011) 
5. Would the group have found anything specifically helpful in the process? 
5.1. “Having some of the new arrangements beforehand would have been very helpful 
for me.  I understand that this type of recording may benefit from quick changes and 
one-the-spot iterations of parts, but I, personally, like to ultra-prepare so seeing the 
part on paper would have helped me.” (Eaton, 2011) 
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5.2. “Nothing else, it was a very smooth process from our side!” (Post, 2011) 
5.2.1 Recommendations 
1. For Future Directors 
1.1. “I would recommend having a team of people to oversee the process.  By that I 
mean, having more people committed to the project so that the director never gets 
too overwhelmed with the amount of work they have to do.  Designating specific 
tasks for team members would be beneficial for time management of students: travel 
coordinator, scheduler, musical director, etc.” (Eaton, 2011) 
1.2. “Just follow the same process you did, SFR for money from SGA, go through a small 
"company" like Lo and Angela, communicate a lot with the rest of the group to make 
sure everyone is happy :-)” (Post, 2011) 
1.3. “It was a good idea to go through a company that specializes in acapella recordings 
and even better that we worked with women who had been in an all female acapella 
group.” (Concannon, 2011) 
2. For Future Group Members 
2.1. “I would add in more prep rehearsals right before recording. I think many girls got 
very overwhelmed at the thought of recording so maybe having a mock recording 
day where every girl could come in and sign their parts independently for the 
musical director would be beneficial.  Ultimately, girls worried too much and the 
process was laid back and fun!” (Eaton, 2011) 
2.2. “Keep in mind that recording is so much different than singing live, so you will struggle, 
but you just have to learn the new techniques because it will make everything sound so 
amazing and will teach you new things about singing well.” (Post, 2011) 
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Appendices 
Appendix A – Scheduling Template 
Note – Recording did not happen on the weekends when we recorded at WPI; this decision 
was based group preference. 
Weekly Schedule for [NAME] 
 Monday Tuesday Wednesday Thursday Friday 
8 AM      
9 AM      
10 AM      
11 AM      
12 PM      
1 PM      
2 PM      
3 PM      
4 PM      
5 PM      
6 PM      
7 PM      
8 PM      
9 PM      
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AppENDIX B – Google Spreadsheet Schedule Example 
 Friday Saturday Sunday 
10 AM 
  
 
 
11AM 
 
 
12 PM 
 
 
1 PM 
   
  
 
2 PM 
 
 
3 PM 
 
 
4 PM 
 
 
5 PM 
 
 
6 PM 
 
   
7 PM 
   
   
8 PM 
 
  
  
9 PM 
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Appendix C – Arrangements (Listed in Album Order) 
F.1 Settle Down 
 
 32 
 
 
 33 
 
 34 
 
 35 
F.2 Bulletproof 
 
 
 36 
 
 37 
F.3 Surrounded  
 
 38 
 
 39 
 
 
 40 
F.4 Ego  
 
 41 
 
 
 42 
 
 43 
 
 44 
F.5 Passionate Kisses  
 
 45 
 
 
 46 
 
 47 
F.6 We All Need Saving 
 
 48 
  
 
 49 
F.7 Fading Like A Flower  
 
 50 
 
 
 51 
 
 52 
F.8 Teeth  
 
 53 
 
 
 54 
 
 55 
 
 56 
F.9 Who Knew  
 
 57 
 
 
 58 
 
 59 
 
 60 
 
 61 
F.10 Kaleidoscope Heart 
 
 
